N 2 , crimp-sealed and flushed for 10 min with O 2 -free N 2 . Tubes used for aerobic experiments were prepared without N 2 and capped with a permeable foam stopper to allow exchange with the atmosphere. Each tube was inoculated with 1 mL of either red or green biofilm slurry collected from the hot springs (see above). All amendments of electron donors or acceptors were made from sterile, anaerobic stock solutions. Tubes were incubated at 45°C, without shaking, in the light, while dark-incubated controls were completely wrapped in aluminum foil. The light source was a standard 40-watt tungsten light bulb (20-watt for pure cultures; see below) that was suspended ~20 cm from the tubes during incubation. We conducted experiments with radio-labeled H 14 CO 3 -using methods that were similar to those detailed elsewhere (Oremland et al., 2002) . Anaerobic tubes (N 2 headspace) were prepared with 8 mL artificial hot spring medium and inoculated with 2 mL suspended red biofilm scrapings. Triplicate light and dark tubes were prepared for each of the following conditions: no amendment, + 2 mM sulfide, + 2 mM As(III), and + 100% methane atmosphere (to serve as a potential e-donor) in lieu of N 2 . Tubes were injected with NaH 14 CO 3 -(total activity = 10 μCi/tube; 370 x 10 3 Bq).
After 24 h of incubation at 45°C, the contents of each tube were pressure filtered (pore size = 0.45 μm) to collect the cells from the liquid phase, and the filters were acid-fumed overnight, and residual radioactivity on the filters was counted by liquid scintillation spectrometry. Analytical methods for ammonia, sulfide, arsenic speciation, dissolved light hydrocarbons, and acridine orange direct cell counts have been outlined elsewhere (Oremland et al., 2005) .
Isolations:
We used the defined mineral salts anaerobic medium described above, supplemented with 0.1 mM sulfide as a reducing agent plus 10 ml of a vitamin mix (Oremland et al., 1994) , that initially had 2 mM As(III) as the only electron donor available to support light-dependent growth. Anaerobic Balch tubes containing 9 mL of medium were inoculated with 1 mL of red mat material from the above experiments, and incubated at 45 o C at a constant low light intensity (20 watt bulb; 8 -10 μ einsteins m -2 sec -1 ). During incubation, arsenic speciation was monitored, and as As(III) was depleted by oxidation to As(V) it was replaced by pulsed injections of 2 mM As(III) [up to 8 mM The PCR product was cloned using the TA TOPO system (Invitrogen, Carlsbad, CA).
Individual colonies were picked from plates; cells were lysed; and inserts were directly amplified with the HAArrA primer set. Sequencing was performed at the Nevada Genomics Center (Reno, NV). The arrA sequence from strain PHS-1 was translated to amino acids and aligned to similar sequences from GenBank. A neighbor-joining tree based on inferred ArrA amino acid sequences was constructed in MEGA4 (Tamura et al., 2007) . Bootstrap values (1,000 iterations) >50% are shown at the nodes of the tree. 
